extent, and along with the reduced time delay to initial intervention, the survival of sepsis patients has been improved over the past decades. [3] [4] [5] However, despite a decrease in in-hospital mortality, the sepsis survivors still experience disability, chronic health problems, and readmission to hospital. [6] [7] [8] [9] Thus, the prevention, diagnosis, and personalized management of sepsis remain to be optimized.
Long noncoding RNAs (lncRNAs) are a category of promising noncoding RNAs that have been found to interplay with multiple factors in various diseases, which are characterized by a length more than 200 nt and almost no protein-coding function. [10] [11] [12] However, although lncRNAs are not involved in protein coding, these molecules are able to mediate gene levels at different aspects, including transcription, post-transcription processing, and so on. 13 LncRNA metastasis-associated lung adenocarcinoma transcript 1 (MALAT1) locates on chromosome 11 has been found to be essential in the regulation of tumorigenesis and inflammation, and for instance, it is reported that lncRNA MALAT1 promotes inflammation-related hepatocellular carcinoma by binding to the chromatin-remodeling subunit BRG1. 14 Although it seems that lncRNA MALAT1 plays a dual role in inflammation according to the previous findings, recent studies report that lncRNA MALAT1 might be a pro-inflammatory gene in sepsis. [15] [16] [17] Therefore, we presumed that lncRNA MALAT1 may have the potential to serve as a biomarker for risk prediction of sepsis and prognosis in patients with sepsis. Nonetheless, the diagnostic and prognostic role of lncRNA MALAT1 in sepsis patients remains largely unknown.
Thus, the aim of this study was to investigate the plasma lncRNA MALAT1 expression with risk, severity, inflammation level, and prognosis in sepsis.
| MATERIAL S AND ME THODS

| Participants
This study consecutively recruited 190 sepsis patients who were All participants or their guardians signed informed consents.
| Data collection
Patients' clinical data were collected, which consisted of age, gender, body mass index (BMI) smoke, history of chronic obstructive pulmonary disease (COPD), history of cardiomyopathy, history of chronic kidney failure, history of cirrhosis, serum creatinine (Scr), albumin, white blood cell (WBC), C-reactive protein (CRP), procalcitonin (PCT), acute physiology and chronic health evaluation (APACHE) II score, and sequential organ failure assessment (SOFA) score. The APACHE II score and SOFA score were assessed within 24 hours after ICU admission. After hospital admission, all enrolled patients were followed up to 28 days, and 28-day mortality was calculated, and according to that, the accumulating survival was calculated as well.
| Samples collection and measurements
Blood samples of sepsis patients were collected in anticoagulant tube within 24 hours after ICU admission, and blood samples of HCs were collected in anticoagulant tube on the enrollment. All the blood samples were processed immediately after collection for the separation of plasma. The conditions were as follows: The whole blood samples were centrifuged at 1600 g for 10 minutes at 4°C, and supernatant was transferred to the Eppendorf (EP) tube, then were centrifuged again at 2500 g for 10 minutes at 4°C. After centrifugation, the plasma was collected and stored at −80°C until determination. LncRNA MALAT1 and miR-125b relative expressions in plasma were determined using real-time quantitative polymerase chain reaction (RT-qPCR). The levels of inflammatory cytokines including tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β), IL-6, and IL-17 in plasma were determined by enzyme-linked immunosorbent assay (ELISA) using commercial human ELISA Kits (eBioscience) following the manufacturer's protocol.
| RT-qPCR
First, the total RNA was elicited from plasma by using the TRIzol reagent (Invitrogen) and then was assessed by spectrometer for its purity. Then, the total RNA was reversely transcribed to complementary DNAs by PrimeScript RT reagent Kit (Takara). Subsequently, qPCR was performed by using TB Green Fast qPCR Mix (Takara), and the relative expressions of lncRNA and miRNA were calculated according to the 2 −ΔΔt formula using GAPDH as internal reference for lncRNA MALAT1 and U6 as internal reference for miR-125b.
In addition, the primers used in the present study were as follows: 
| Statistical analysis
Statistical analysis was performed using SPSS 24.0 (IBM), figure was plotted using GraphPad Prism 7.00 (GraphPad Software confidence interval (CI) was calculated to assess the discrimination ability of LncRNA MALAT1 and miR-125b relative expressions between sepsis patients and HCs or between deaths and survivors.
Kaplan-Meier curve was used to illustrate accumulating survival, and accumulating survival difference between groups was determined by log-rank test. All tests were 2-sided, and P value < 0.05 was considered as significant. 
| RE SULTS
| Clinical characteristics of sepsis patients
| Predictive value of plasma lncRNA MALAT1 for sepsis risk
Plasma lncRNA MALAT1 expression was elevated in sepsis patients than that in HCs (P < 0.001; Figure 1A ), and ROC curve analysis disclosed that lncRNA MALAT1 expression had a good value in predicting sepsis risk with an AUC of 0.823 (95%CI: 0.783-0.864; Figure 1B ).
This result indicated that lncRNA MALAT1 expression in plasma may
have potential in predicting sepsis risk.
| Correlation of plasma lncRNA MALAT1 with clinical characteristics in sepsis patients
Regarding all the continuous variables of clinical characteristics in sepsis patients, lncRNA MALAT1 expression in plasma was positively F I G U R E 1 Expression of lncRNA MALAT1 in predicting sepsis risk. The plasma expression of lncRNA MALAT1 in sepsis patients and HCs (A), and its predictive value for sepsis risk by ROC curve analysis (B). Comparisons were determined by Wilcoxon rank sum test. ROC curves were plotted, and AUC with 95% confidence interval was calculated to assess the discrimination ability of LncRNA MALAT1 for sepsis risk. P value < 0.05 was considered significant. MALAT1, metastasis-associated lung adenocarcinoma transcript 1; HCs, healthy controls; ROC, receiver operating characteristic; AUC, area under the curve correlated with Scr (P = 0.005), WBC (P = 0.017), CRP (P < 0.001), PCT (P < 0.001), TNF-α (P < 0.001), IL-8 (P < 0.001), and IL-17 (P = 0.001) levels as well as the APACHE II score (P < 0.001) and SOFA score (P < 0.001; Table 2 ). However, lncRNA MALAT1 expression was not correlated with age (P = 0.643), BMI (P = 0.569), albumin (P = 0.099), or IL-6 (P = 0.064) levels. As to the categorical variables of clinical characteristics, lncRNA MALAT1 level was not associated with gender (P = 0.519), smoke (P = 0.289), history of COPD (P = 0.739), history of cardiomyopathy (P = 0.402), history of chronic kidney failure (P = 0.127), or history of cirrhosis (P = 0.261; Table 3 ). These results suggested that lncRNA MALAT1 in plasma positively associated with severity and inflammation level in sepsis patients.
| Predictive value of plasma lncRNA MALAT1 for 28-day mortality in sepsis patients
The 28-day mortality rate was 30.5%, and lncRNA MALA1 expression in plasma was elevated in deaths compared with survivors (P < 0.001) (Figure 2A ), and then, the ROC curve analysis illuminated that lncRNA MALAT1 expression could predict the higher risk of 28day mortality with an AUC of 0.755 (95% CI: 0.682-0.828; Figure 2B ).
Furthermore, according to median value of lncRNA MALAT1 expression in sepsis patients, patients were divided into those with lncRNA MALAT1 high expression and those with lncRNA MALAT1 low expression, and the accumulating survival was worse in patients with lncRNA MALAT1 high expression compared with that in patients who had lncRNA MALAT1 low expression (P < 0.001; Figure 2C ).
These data indicated that plasma lncRNA MALAT1 expression may serve as a prognostic biomarker in sepsis.
| Correlation of plasma lncRNA MALAT1 with miR-125b and implication of miR-125b in sepsis
Moreover, we evaluated the correlation between lncRNA MALAT1 expression and miR-125b expression in plasma, and found that lncRNA MALAT1 expression was negatively correlated with the miR-125b expression in both sepsis patients (P < 0.001; Figure 3A ) and
HCs (P < 0.001; Figure 3B ). Furthermore, miR-125b expression was downregulated in sepsis patients compared with HCs (P < 0.001; Figure 3C ), and ROC curve analysis showed that miR-125b expression had a good value in differentiating sepsis patients from HCs with an AUC of 0.859 (95% CI: 0.824-0.895; Figure 3D ). In addition, miR-125b level was decreased in deaths compared with survivors (P < 0.001; Figure 3E ), and ROC curve analysis revealed that miR-125b had a good predictive value for 28-day mortality with an AUC of 0.802 (95% CI: 0.728-0.876; Figure 3F ). Moreover, patients with miR-125b low expression presented with worse accumulating survival compared with patients who had miR-125b high expression (P < 0.001; Figure 3G ). In addition, with respect to all the continuous variables of clinical characteristics, miR-125b expression was negatively correlated with SCr (P < 0.001), WBC (P = 0.007), CRP (P < 0.001), PCT (P < 0.001), TNF-α (P < 0.001), IL-6 (P < 0.001), IL-8
(P < 0.001) and IL-17 (P < 0.001) levels, and the APACHE II score (P < 0.001) as well as SOFA score (P < 0.001), while was not associated with age (P = 0.641), BMI (P = 0.659), or albumin level (P = 0.171) in sepsis patients ( Table 4 ). As for the categorical variables, the miR-125b expression was negatively correlated with history of cirrhosis (P < 0.001), but it was not correlated with gender (P = 0.506), smoke (P = 0.706), history of COPD (P = 0.133), history of cardiomyopathy (P = 0.174), or history of chronic kidney failure (P = 0.170) in sepsis patients ( Table 5 ).
| D ISCUSS I ON
Sepsis, a relatively common and critically fatal SIRS in ICU, requires
for immediate diagnosis and intervention for the enhancement of satisfactory clinical outcomes. However, the present biomarkers in clinical practice are not sensitive or specific enough for enhancing the timely intervention of sepsis, such as CRP, PCT, and IL-6. [18] [19] [20] Therefore, the effort for exploring biomarkers assisting in diagnosis and prognosis is continuing even at the time of writing, and increasingly profound genetic mechanisms of the interactions that take place in sepsis have been discovered, in which the roles of ncRNAs have been implied in the regulation of sepsis etiology. 21 To be specific, lncRNAs have been revealed to play essential roles in the regulations of immune responses and inflammation in sepsis, indicating that they may hold missing drivers of the sepsis pathogenesis. 14, 22 Herein, we investigated the correlation of a lncRNA that has a promising role in inflammation, lncRNA MALAT1, with the sepsis risk, and severity, inflammation level, and prognosis in sepsis patients, and found that: Another in vitro experiment reports that lncRNA MALAT1 might play a pro-inflammatory role in lung injury by regulating macrophage polarization via mediating the IL-4 expression. 24 And an in vitro and
in vivo experiments elucidate that lncRNA MALAT1 advocates the inflammation-mediated progression of hepatocellular carcinoma via binding to chromatin-remodeling subunit BRG1. 14 injury induced by sepsis possibly via the repression of p38 MAPK/ p65 NF-κB signaling pathway. 25 Another experiment illuminates that lncMALAT1 knockdown helps with the suppression of inflammatory response via elevating the miR-146a in lipopolysaccharide-induced acute lung damage. 26 These previous studies indicate that lncRNA MALAT1 acts as a pro-inflammatory gene and also promotes organ injury, such as the heart and lung injuries. In addition, there are reports illuminating that lncRNA MALAT1 reduces inflammation in several diseases as well. For instance, a recent experiment reveals that lncRNA MALAT1 represses proliferation and inflammation by inhibiting Wnt signaling pathway in fibroblast-like synoviocytes. 15 And another study elucidates that lncRNA MALAT1 expression is elevated in ischemia-reperfusion injury and represses hypoxia-induced inflammation via the NF-κB pathway. 27 MiR-125b is an inflammatory-related miRNA and has been reported to play an anti-inflammatory role in various diseases. For example, a cells experiment reveals that miR-125b suppresses lipopolysaccharide-induced inflammatory damage in chondrogenic cells ATDC5 by targeting macrophage inflammatory protein-1 alpha (MIP-1α). 30 And another study elucidates that miR-125b promotes the recovery and regeneration of spinal cord injury via decreasing cell apoptosis and inflammatory responses in neurons obtained from mouse models of cervical spinal cord contusion. 31 In addition, there are several previous experiments illustrating that lncRNA MALAT1 targets miR-125b to regulated inflammation or other pathogenesis progresses in several diseases. For instance, an experiment elucidates that lncRNA MALAT1 promotes neovascularization via mediating the miR-125b/VE-cadherin axis in endothelial cells models of diabetic retinopathy. 32 More importantly, a study illuminates that lncRNA MALAT1 promotes cardiac inflammation and dysfunction in sepsis mice by mediating miR-125b and p38 MAPK/NFκB. 17 In our study, the plasma expression of lncRNA MALAT1 was negatively associated with miR-125b expression in both sepsis patients and HCs, and further analysis showed that miR-125b level was downregulated in sepsis patients and nonsurvivors, and its downregulation was correlated with increased severity, inflammation level, and worse survival in sepsis patients, indicating that miR-125b is a target of lncRNA MALAT1 in sepsis and plays an anti-inflammatory role in sepsis.
There were several limitations in our study. First, our study was conducted in a single center, which caused a selection bias due to that the patients were mostly from the same region in China.
Second, the molecular mechanisms of lncRNA MALAT1 in promoting the development or progression of sepsis was not evaluated in our study. Third, long-term clinical outcomes were not assessed in this study. Thus, multicenter studies with longer follow-up time, and in vivo as well as in vitro experiments, should be performed in the future.
In conclusion, lncRNA MALAT1 could be developed as a biomarker for facilitating diagnosis and management in sepsis patients.
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